This paper traces briefly the origins of the System of Rice Intensification (SRI) in Madagascar. It then reviews the range of practices and results from field trials of SRI in the Philippines, based on the reports from groups, institutions and individuals which have tried SRI and on personal interviews with SRI practitioners and researchers. The current average yield of SRI trials is about 6.4 tons/ha, 114% more than the national average of 3.0 tons/ha. Return on investment (ROI) ranges from 78% to 452%. Worldwide, yield gains from SRI have ranged from 14% in China to 209% in Gambia. Aside from increased yield gain, the SRI effect results in phenotypically distinct plants which produce 30, 50 or even 70 tillers with correspondingly vigorous root growth. The government hybrid rice program already includes some of the management practices that SRI has shown to be productive, like single seedlings and wider planting distances.
Introduction
The System of Rice Intensification (SRI) was developed by a Jesuit agriculturist Fr. Henri de Laulanie and Madagascar colleagues working with him in the 1980s and the 1990s, as they studied ways to increase the low yields of Madagascar farmers. From Madagascar's poor soils which yielded usually an average of 2 tons/ha., SRI methods coaxed yields of 6, 8 and even 10 tons/ha, while reducing the farmers' cost for water, seeds and external inputs. In 1990, Fr. de Laulanie and his colleagues set up an NGO called Association Tefy Saina ('to improve the mind') to develop SRI further and to promote it among Madagascar farmers.
After learning the dramatic yield gains reported for SRI, the Cornell International Institute for Food, Agriculture and Development (CIIFAD) began working with Tefy Saina in 1994. For three years, CIIFAD director Prof. Norman Uphoff and other Cornell researchers withheld judgment, seeking to understand the mechanisms of SRI and to assess farmers' results.
During that time, Prof. Uphoff chose not even to mention SRI in public, lest Cornell's name be associated with what might turn out to be a hoax (personal communication, March 18, 2004) .
At the end of three years, when farmers who had gotten 2 t/ha were averaging over 8 t/ha, and some had yields in the 12-14 t/ha range, Uphoff was satisfied that an important new opportunity was at hand that could contribute to food security, reducing poverty, agricultural modernization, and environmental conservation, and he began trying to get SRI evaluated in all the major rice-growing countries.
Today, SRI effects have been demonstrated in at least 19 countries in Africa, Asia and Latin America. Yield gains have ranged from 14% in China, where yields are already very high to begin with, to over 200% in The Gambia, where the low national average leaves a lot of room for improvement. Table 1 summarizes available information about SRI yield gains throughout the world. 1 A recent report from the Sichuan Academy for Agricultural Sciences found that compared with the usual hybrid rice yield of 8.65 t/ha with standard methods, SRI methods as adopted from Madagascar gave 10.42 t/ha, a 20.4% increase, while adaptations of these methods to suit local conditions, different spacing, etc., gave 13.39 t/ha average yield, a 54.8% increase (Zheng et al., 2004) . 2002 , there has been a series of three annual national SRI workshops hosted by the Philippine Rural Reconstruction Movement at its headquarters in Quezon City, which Prof. Uphoff has been able to attend with 50-70 participants from Isabella to Mindanao, more rapid spread of SRI has begun in the Philippines. Today, a national debate is emerging on whether SRI should get as much support from the government as the hybrid rice program. It is therefore important to look closely at this method of growing rice. are based on documented reports, others are oral reports in interviews and meetings), the total data set gives the reader a good idea of the yields coming from SRI as currently practiced in the Philippines. The average yield calculated by Uphoff from SRI experience reported by Gasparillo (2002) was 6 tons/ha. In this paper, with more and more diverse SRI experience to consider, we can say that average SRI yields in the Philippines are currently 6.4 tons/ha, which is a yield gain of around 114% over the current national average. This relatively high yield gain puts the Philippines ahead of India, Nepal and Sierra Leone, but behind Sri Lanka. 24 There are also innovative approaches to weed control. BIND, for instance, has been experimenting with mulching instead of weeding, with very good effect. 25 Farmers are continually making innovations in SRI to reduce its labor requirements, so that no final assessment on this point is possible at present.
With the reduction in seed, water and external input costs, plus the 50-100% yield gain from SRI, the farmer is bound to improve his profitability dramatically when using SRI methods. local SRI practitioners.
Rene Jaranilla, for instance, estimated that his costs of production with conventional methods was P12,310/ha, givng a negative net income of P3,310 with a ROI of -27%; with SRI, his costs were only P7,510/ha with a net income of P9,890 (ROI=132%). 26 In addition to SRI, Jaranilla practices nature farming through the use of indigenous microorganisms, which helps reduce expenses in his farm.
SRI as practiced by three farmer field school groups working with NIA had SRI costs per hectare nearly three times the conventional costs (P30,945 SRI vs. P10,948 conventional), but their SRI profitability was nonetheless more than three times greater than the conventional approach (P24,054 vs. P7,592). 27 The ROI with SRI was 78%, while the conventional approach had an ROI of 69%.
What is not often accounted for in studies like these are the environmental and health costs of the use of agrochemicals, e.g. accumulate of nitrate in the groundwater. When better yields can be obtained without requiring use of inorganic fertilizers or herbicides, there is an even higher social return on investment as an added and especially welcome bonus.
The most interesting result of all was the trial conducted by ATI Kabacan, comparing a hybrid variety, PSBRc 72H with two inbreds PSBRc 82 and PSBRc 18. A summary of the findings is given in Table 3 and Table 4 : It is interesting to see in Tables 3 and 4 that under an SRI regime, hybrid and inbred yields were practically the same, with the inbreds showing a slight edge in yield and a bigger edge in ROI. hills, which are SRI practices. This suggests that at least a portion of the yield gains from hybrid rice comes from the management practices and a possible 'SRI effect' instead of the genetics.
How much of the yield gain is due to management practices and how much due to genetics is a matter for further study and can be the subject of experimentation.
Considering that the government has budgeted P800 million for the commercialization of hybrid rice and will borrow another US$200 million from China to promote the use of hybrids, while nothing is being allotted for the evaluation and promotion of SRI, this issue may become of major importance as knowledge about SRI spreads.
Summary and conclusion
SRI has been validated in at least 19 countries, and is spreading in at least a dozen. It is providing yield gains of between 14% to 209%, on top of the reduced costs that come from the use of less seeds, less water and no chemical fertilizers. In the Philippines, SRI yields have ranged from 3.3-12 tons/ha, under trials done by both farmers and researchers in farmers' fields as well as on experimental plots. Available data suggest that most farmers can get 50-100% yield gains from SRI with lower costs of production and less water use.
SRI produces a very distinct and more productive phenotype marked by a very high tillering rate together with vigorous root growth. Both combine to provide more grains per square meter compared to conventional planting methods. Because SRI plants are commonly more resistant to pests and disease, as well as to abiotic stresses like drought and storms, risk is reduced as well as cost. In addition to the yield gain, SRI may be able to reduce farmers' labor requirements once they master its methods. Such a rare combination of greater yields with lower costs is bound to have dramatic impact on farmers' incomes.
Given the potentially huge benefit that can be gotten from successfully implementing SRI, this paper therefore suggests the following steps to the PSSST and the government:
1)
Hold a scientific conference to compile and assess the state-of-the-art in SRI practices, principles and theory.
2)
Conduct research on the responses of yield and profitability to variations in the different SRI practices (transplanting age; plant spacing, variations in water management, different compost formulations, etc.) as well as to different varieties. The highest yields with SRI thus far have come with high-yield varieties or hybrids;
however, traditional varieties are producing 6-12 t/ha in Sri Lanka, with higher returns to farmers because of their higher market value. So yield and profitability should be assessed jointly.
3) Conduct nationwide verification trials on SRI and its impact on the yield and profitability of hybrid rice, modern inbreds, and traditional varieties.
4)
Conduct farm-scale trials on SRI to further develop it as an option to Filipino farmers.
Evaluate variations and particularly farmer innovations in the recommended SRI practices to adapt them to local conditions.
5)
Review the government rice program and incorporate in the budget of the Department of Agriculture an allocation for SRI research, evaluation and promotion that is proportional to its potential contribution to our national rice self-sufficiency program and to the profitability of the Filipino farmer.
